Decreased levels of the RNA splicing factor Prpf3 in mice and zebrafish do not cause photoreceptor degeneration.
Pre-mRNA processing factor 3 (PRPF3) is a spliceosomal component essential for pre-mRNA processing. Mutations in PRPF3 have been implicated in retinitis pigmentosa (RP) 18 through an unknown mechanism. The authors created and characterized Prpf3 knockout mice and zebrafish to determine whether RP18 is a result of haploinsufficiency. Mice were produced from a Prpf3 gene trap cell line, and parameters of retinal function, structure, and RNA splicing were analyzed. The retinas of prpf3 insertional mutant zebrafish were also analyzed histologically. Homozygous Prpf3 knockout mice do not survive to 14 days postfertilization (dpf), implying that this allele is required for early embryonic development. Homozygous Prpf3 knockout zebrafish die by 4dpf, well beyond the mid-blastula transition at which transcription activates. Zebrafish knockout embryos reveal abnormally high levels of cell death in the developing eye. Heterozygous Prpf3 knockout mice have less than the expected 50% reduction in Prpf3 at the mRNA and protein levels, implying compensatory expression from the wild-type allele. The heterozygous mice develop normally, with no changes in retinal function, no evidence for photoreceptor degeneration at up to 23 months of age, and no decrease in pre-mRNA splicing of transcripts mutated in other forms of RP in the retina. Similarly, heterozygous prpf3 knockout zebrafish develop normally and show no retinal degeneration up to 12 months of age. These models suggest that RP18 is not a result of haploinsufficiency but instead arises from a toxic gain of function caused by missense mutations in PRPF3.